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Abstract: A good amount and width of keratinized tissue around implants 
has been associated with better peri-implant health, less bone loss and impro-
ved esthetics. The purpose of this case was to evaluate a new porcine xeno-
graft (collagen matrix) used as an interpositional graft to augment thickness 
of the peri-implant mucosa. There are few studies using a collagen matrix as a 
substitute for subepithelial connective graft around implants. This case invol-
ved a clinical implant in teeth 15 in which it was made the most of it during 
placement of healing abutment by taking the opportunity to increase peri-
implant mucosa with a collagen matrix. Thickness increased 1.5mm while 
the amount of keratinized mucosa was kept at 4mm. It is concluded that the 
collagen matrix of porcine origin is a good alternative to increase thickness 
of the peri-implant mucosa and reduce morbidity. It is easy to handle and 
suture as well.
Keywords: Esthetics, dental implant, peri-implant tissue, peri-implant mu-
cosa thickness, peri-implant health.
INTRODUCTION.
Keratinized gingiva is important because it keeps teeth 
fixed protecting periodontal insertion (bone, periodontal 
ligament and cementum)1. There is still controversy about 
the right amount of gum which is necessary to maintain 
proper periodontal health. Valderhaug says its scarcity 
increases swelling and subsequent loss of insertion2. The 
amount of soft tissue surrounding the implants is also a 
matter of controversy3. Grusovin conducted a review in 
which there was not sufficient evidence about the influen-
ce of peri-implant mucosa width on implant survival4. Just 
as the amount of gum is important, its thickness (gingi-
val biotype and/or peri-implant biotype) has even greater 
importance when planning dental implants placement. An 
implant which is put in thin biotype is more likely to deve-
lop mucosal recessions or affect esthetics5. The inadequate 
amount and thickness of peri-implant soft tissue may cause 
poor esthetics leading to exposed implant thread as well6. 
Mandelaris et al.7 indicated a good condition of soft tissue 
and keratinized tissue around implants relate to healthier 
tissue, less bone loss, and improved esthetics. There are 
several alternatives to improve the amount and thickness 
of soft tissue around the implants, the subepithelial con-
nective graft being the main one. However, they require a 
donor site and a second surgery, greater postoperative dis-
comfort and the graft volume depends on the anatomy of 
the host8. Collagen matrices arise as an alternative to auto-
grafting to increase the amount of keratinized tissue and its 
thickness4,6-8. Jung et al.9 demonstrated that the action of 
the matrices is to encourage fibroblasts repopulation, blood 
vessels and epithelial growth. In their clinical trial, Mc-
Guire et al.10 found wide root coverage (>88%) using co-
llagen matrices. Castro et al.11,12 found a 100% increase in 
fine biotype to coarse for treating recessions using collagen 
matrices as well. In this clinical case report, it is shown the 
use of the collagen matrix to enhance soft tissue thickness 
around an implant before prosthesis positioning.
CASE.
This is the clinical case of a 58-year old patient 
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without systemic history to consider. She had an implant 
of 3.75mm with length of 11mm placed with sinus lift 
using the Summers technique with periotomes. After a 
4-month period of implant osseointegration, the patient 
returned for implant rehabilitation. In the intraoral cli-
nical examination, it was observed that the mucosa was 
translucent so the implant could be seen as a dark zone 
at coronal level in the vestibular region (Figure 1). The 
implant did not show any mobility signs or peri-implant 
radiolucency at peri-implant level. A mucogingival defor-
mity with small thickness of peri-implant mucosa in the 
edentulous ridge was diagnosed. Then, it was planned 
to augment the thickness of such tissue using a porcine 
collagen matrix. 
Surgical procedure.
The surgical site was anesthetized with local anesthe-
tia, lidocaine at 2% and epinephrine (Scandicaine) 
1:80,000. It was decided to make a partial thickness 
f lap without releasing incisions before placing healing 
abutment. Once a partial thickness f lap had been crea-
ted, it was proceeded to manipulate the collagen matrix. 
The collagen matrix (Porciper)® was a bilaminar matrix 
composed of a complex extracellular matrix collagen 
and elastic fibers. The collagen matrix of porcine origin 
(xenograft) was obtained from the Tissue Bank of the 
Institute of Child Health (Instituto de Salud del Niño, 
INSN) of Perú and processed through cryopreservation 
and lyophilization at the Peruvian Institute of Nuclear 
Energy (Instituto Peruano de Energía Nuclear, IPEN). 
The matrix was immersed in physiological saline for 30 
minutes before being inserted in the f lap; placing the po-
rous portion of the matrix against the periosteum and the 
occlusive layer towards the inside of the f lap (Figure 2). 
The matrix was sutured with 4-0 polyglycolic acid to the 
peri-implant mucosa to fix its position. Once it was atta-
ched to the matrix, a 4mm implant healing abutment was 
placed and then the f lap was placed in a more apical po-
sition and it was set using horizontal mattress suturing.
Clinical follow-up.
Prior to surgical intervention, measures of keratinized mu-
Figure 3. Complete prosthetic restoration. 
The peri-implant biotype has thickened.
Figure 2. Placement of the collagen matrix in 
partial thickness flap elevation.
Figure 1. Translucency of implant thread in teeth 25.
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Table 1. Comparison of pre and postoperative parameters.
MEASURE PERI-IMPLANT  KERATINIZED  
   BIOTYPE   MUCOSA
Basal    0.5mm   4mm
2 months    1.5mm   4mm
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collagen type I and fibronectin18. In their systematic review, 
Sanz et al15, Jung et al 9 and Thoma19 indicated that the bi-
ggest increase of keratinized gingiva occurs when there is a 
flap apically positioned and a free gingival graft. On increa-
sed volume (biotype), there are few data or studies which 
relate to peri-implant mucosa. Mandelaris et al 7 found an 
excellent biocompatibility of the matrix when used around 
implants achieving rapid replacement and a new epithali-
zation of the matrix; no inflammatory cell proliferation or 
harmful response was seen. In this case, it was similar since 
no complications or adverse reactions to the collagen ma-
trix were observed. The collagen matrix has already been 
approved by the FDA for regenerative therapy of teeth and 
implants including treatment of recessions and, in the fu-
ture, it could replace connective grafts10. Rothamel et al 20 
mentioned that during collagen membrane matrix healing, 
a rapid transmembrane angiogenesis occurs and is followed 
by a gradual enzymatic degradation of the matrix due10 to 
immune cells. Jun et al.9 recommend to further research 
with this new biomaterial and/or develop new biomaterials 
and techniques. In this case, a porcine matrix was used as 
an alternative to increase the peri-implant mucosa biotype. 
Nevertheless, future clinical studies and clinical trials are 
needed to determine the success and long-term stability of 
this new biomaterial.
CONCLUSION.
The adequate amount of keratinized mucosa to maintain 
health around implants is still controversial; but its absence 
has been associated with a greater accumulation of plaque 
and inflammation, not with increased peri-implant bone loss, 
though.
Xenografts may be a good alternative to connective tissue 
grafts since they have proved to have a uniform thickness of 
graft, be easy to handle, provide good esthetics and reduce 
treatment morbidity for patients. 
The collagen matrix of porcine origin is biocompatible and 
can increase soft tissue volume as well as the amount of kera-
tinized mucosa. Besides, in approximately 30 days, it is quic-
kly replaced by new connective tissue.
cosa (KM) amount (measured from the most coronal edge 
of the edentulous ridge to the mucogingival junction) and 
the thickness of the mucosa (TM) (drilling with periodontal 
probe until it comes to an endodontic end, 1mm apical to 
the gingival margin of the flap up to bone level). All mea-
surements were done with a WHO 15mm millimeter perio-
dontal probe (Hu-Friedy). Baseline measurements were: KM 
4mm and 0.5mm of basal TM. The postoperative measure 
was reassessed two months after surgery getting a new TM 
of 1.5mm and maintaining the same amount of keratinized 
mucosa (Table 1) (Figure 3).
DISCUSSION. 
In the present study, the initial peri-implant mucosa thic-
kness was 0.5mm and the new postoperative thickness was 
1.5 thus obtaining an increase of 75% in the amount with 
collagen matrix of porcine origin, maintaining the amount 
of 4mm keratinized mucosa to achieve higher peri-implant 
biotype and prevent translucency of the dental implant. The 
absence of adequate keratinized peri-implant mucosa has 
been associated with increased plaque accumulation and 
gingival inflammation but not with increased peri-implant 
bone loss13. The collagen matrix of porcine origin was intro-
duced as an alternative to autografting to improve condi-
tions of the peri-implant keratinized mucosa14. Rochietta et 
al.14 performed a histological study to determine its proper-
ties and found that, thirty days after surgery, almost com-
plete healing of the area where the collagen matrix had been 
grafted was achieved. In this case, two months followed af-
ter surgery and complete healing was also observed in that 
time. Sanz et al.15 used collagen matrices to increase the 
amount of keratinized tissue around teeth with prosthetic 
restorations finding similar results between the connective 
graft and the collagen matrix. Wei16 and et al 17, Park used 
it around implants and achieved an average increase of ke-
ratinized mucosa of 2.2mm. In this case, the amount of ke-
ratinized mucosa did not increased, maintaining a measure 
of 4mm. Histological studies show that the collagen matrix 
has the capacity to lead fibroblast stimulating their growth 
and increase the expression of extracellular proteins such as 
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